When the fully objective dermofluorographic method of measurement of circulation time was compared with the subjective Decholin and saccharin methods, it was found that the values obtained with the subjective methods were often unreliable. The error was unpredictable in magnitude and occurrence, and was maximal in patients with failure.
THERE can be no doubt that the determination of the circulation time is one of the basic methods for the evaluation of circulatory efficiency. It is therefore highly important that the technics used be as accurate as possible. Therefore, the fully objective method of the dermofluorographic determination of circulation time was compared with the more generally used subjective methods.
To perform circulation time determinations properly for a complete circuit, 5 conditions must be fulfilled:1 1 . The circuit must contain all essential parts of the circulatory apparatus, that is, a vein, the pulmonary circulation, an artery, arteriole, and capillary. 2 . The circuit must be at basal conditions for the given individual; it must not have arterioles and capillaries abnormally dilated or contracted by purely local factors. 3 . The point of observation or detection should permit the recognition of the arrival of the test substance in the capillaries and not in the arterioles or arteries. 4 . The quantity of material injected must be large enough to be detected at the point of observation, even when mixed with an unusually large amount of blood, e.g., the blood volume of a heart in failure, with large residual blood volume. 5 
METHOD
All tests were carried out after bed rest of at least 30 minutes.
In 5 patients, the relation between ann-totongue and arm-to-cheek times was first observed by means of the dermofluorograph with the search unit placed first on the tongue and 5 minutes later on the cheek. The results were within 0.5 second of each other, demonstrating that armto-cheek times were the equivalent of arm-totongue times.
In 100 patients, dermofluorographic and Decholin circulation times were determined. Sixty-two patients suffered from heart disease, (recent or old myocardial infarction, rheumatic or arteriosclerotic heart disease); 66 were over 65 years of age. In 60 patients, the objective method was performed first and was followed within 1 to 2 minutes by the injection of 5 ml. of Decholin through the same 20-gage needle at the same speed as the fluorescein; the Deeholin time was accurately charted on the recorder by pressing the footswitch of the instrument at the start of the injection and again when the patient gave the first sign of perception of the bitter taste of Decholin. In 40 cases, the Decholin test was performed first.
The dermofluorographic method was then compared with the saccharin method in 34 patients Meneely and Kaltreider25 were also able to show a relation between circulation time and the size of the heart. Nathanson and Elek26 showed that there was definite prolongation of circulation time as the size of the heart increased; they believed that the test substance was diluted and poorly mixed in a large cardiac chamber, so that there was delay in reaching the receptor organ in sufficient concentration. They also reasoned that since velocity varies inversely with the square of the radius, the speed of blood flow is actually slower through a large heart. In addition, the greater circulating blood volume in decompensation contributed to further dilution, so that the time for the threshold level to be reached is considerably prolonged.
It is well known that disagreeable tastes are perceived at much higher dilutions than sweet tastes.27 The results obtained in this study show that the inaccuracy of the subjective method is increased by using a sweet taste as the end point (saccharin) instead of a bitter taste (Decholin).
The dermofluorograph is not only completely automatic and objective, but the instrument is capable of ascertaining a fluorescein concentration of 1 
